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Description 

The present invention relates to a motor velilcle 
door including an air bag. 

It is well known in motor vehicles to provide an 
Inflatable air bag to cushion an occupant. 

It has been recognised that such an air bag may be 
mounted on a vehicle door to provide cushioning In a 
side impact situation. Such air bags are typically folded 
or roiled in a compact position, requiring the air bag to 
unfold and/or to unroll upon deployment before becom- 
ing inflated. DE*A-41 19788 discloses such an arrange- 
ment. 

The present invention seeks to provide an improved 
air bag. 

A motor vehicle door in accordance with the 
present invention is characterised over DE-A-41 19788 
by the features specified in the characterising portion of 
claim 1. 

Mounting a side air bag in an unfurled, deflated 
position can reduce deployment time and can provide 
reliable orientation of the side air bag upon inflation. 

In a prefen^ed embodiment, an air bag is mounted in 
a vehicle door In an unfurled, deflated position extend- 
ing along the length of the door. TTie unfurled air bag 
can require less deployment time since the air bag does 
not have to unfold or unfurl upon deployment The 
unfurled position can also provide a reliable orientation 
of the air bag upon deployment since the air bag need 
not unfold or unfurl to a designated position. 

In the preferred embodiment, the unfurled air bag is 
nnounted in an upper portion of a vehicle door and a 
conventional inflator is mounted in a lower portion of the 
door. The inflator is in communication with the air bag 
via a connecting air bag or flexible duct. When inflated, 
the connecting air bag provides added padding to the 
door. 

In an embodiment, the air bag is retained within a 
cavity provided between an inner trim panel of the door 
and a soft trim material. The soft trim material overlies 
the air bag to retain it in the unfurled position and to hide 
the air bag from view. Upon deployment the soft trim 
material yields to the inflating air bag. thereby allowing 
the air bag to fill the space between the seated occu- 
pant and the door. The soft trim material may be adhe- 
sively attached or stapled to the inner trim panel of the 
door so that it becomes detached from the inner trim 
panel upon inflation of the air bag so as to push the soft 
trim material away from the door. An additional embodi- 
ment provides a weakened portion in the soft trim mate- 
rial which tears upon inflation of the air bag, so as to 
push the soft trim material away from the door while the 
periphery of the soft trim material remains attached to 
the inner trim panel. 

An enrtbodiment of the present invention is 
desaibed below, by way of example only, with reference 
to the accompanying drawings, in which: 

Figure 1 is a side elevation view of a vehicle includ- 



ing an embodiment of side air bag assembly in the 
vehicle door; 

Rgure 2 is a cross-sectional view of the vehicle 
door showing the side air bag and soft trim material 

5 in a stored position and showing in phantom line, 
the side air bag in a deployed position; 
Figure 3 is a cross-sectional view of the vehicle 
door showing the side air bag in a deployed condi- 
tion and showing a periphery of soft trim material 

JO detached from an inner tiim panel; and 

Rgure 4 is a cross-sectional view of the vehicle 
door showing the side air bag in a deployed position 
and showing soft trim material torn along a prede- 
termined weakened position. 

IS 

As seen in Rgure 1. an air bag assembly 10 is 
mounted along the lengtii of a door 12 of a motor vehi- 
cle 14 adjacent to a passenger seat 16. The air bag 
assembly 10 includes an air bag 20 mounted in an 

20 upper portion 22 of the door 1 2, and an actuatable infla- 
tor 24 mounted in a lower portion 26 of tiie door 12. The 
inflator 24 is in communication with the air bag 20 via a 
connecting air bag or flexible duct 28. Altiiough the infla- 
tor 24 and connecting air bag 28 may be mounted at 

25 any convenient location within the door 12, it should be 
noted that the connecting air bag 28 provides added 
padding upon inflation and. therefore, should be 
mounted so as to provide additional passenger protec- 
tion. Also, the connecting air bag 28 may connect and 

30 communicate anywhere along the length of the air bag 
20. The length of the air bag 20 may vary depending on 
the requirements of the specific motor vehicle 14. 

When in a stored, deflated and flattened position, 
the air bag 20 is retained In a cavity 29 provided 

35 between an inner trim panel 30 of the door 1 2 and a soft 
flexible material 32. The air bag 20 has a rear side 34 
and a front side 36 which In the stored position are adja- 
cent and substantially parallel to each other and tiie 
cavity 29 has a height not less than the height of tiie 

40 rear and front sides 34. 36 so that the air bag 20 is flat- 
tened and not folded along any of its length when stored 
in the cavity 29. In this position, the front and rear sides 
34. 36 touch one another. 

The soft flexible material 32 overlies tiie air bag 20 

<5 and is connected at an outer edge 38 thereof to the 
inner trim panel 30 of the door 12. Adhesive or a staple 
(not shown) is utilised to connect the outer edge 38 of 
tiie soft flexible material 32 to the inner trim panel 30. 
The soft flexible material 32 hides the air bag 20 from 

50 the occupant's 18 view and retains the air bag 20 in its 
non-rolled position. 

The air bag 20 has a neck portion 40 sewn directiy 
to the connecting air bag 28. TTie inner trim panel 30 
provides an aperture or tunnel 42 through which tiie 

55 neck portion 40 of the air bag 20 extends. In an alterna- 
tive embodiment, the neck portion 40 comprises a steel 
cylinder which bolts onto the inner trim panel 30 and 
connects and communicates with the air bag 20 and tiie 
connecting air bag 28. 
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The connecting air bag 28 is substantially elliptical 
and stored In a non-rolled and non-folded position 
between the inner trim panel 30 and an inner door panel 
43. The connecting air bag 28 is connected to the air 
bag 20 and extends to connect with the inf lator 24. The 
inflator 24 is mounted to the inner door panel 43 in tiie 
lower portion 26 of the door 12. The flexibility of the con- 
necting air bag 28 allows the inflator 24 and connecting 
air bag 28 to be mounted within the door 12 wherever 
design considerations allow. When inflated, the con- 
necting air bag 28 provides additional padding to the 
inner door panel 43. 

When the air bag 20 deploys to an inflated position, 
as seen in Figure 3. the soft ti-im material 32 yields to 
allow the air bag 20 to expand to the inflated position. 
The adhesive strength of the adhesive or the connecting 
strength of the staple to the soft trim material 32 and the 
inner trim panel 30 is such that upon deployment the air 
bag 20 pushes the soft trim material 32 away from tiie 
inner f im panel 30 of the door 1 2 and causes the edges 
38 of the soft trim material 32 to detach from the Inner 
trim panel 30, as seen In Figure 3. With the soft trim 
material 32 detached from the inner door panel 30. the 
air bag 20 is allowed to expand fully to its substantially 
cylindrical inflated condition, in which tiie air bag 20 
remains below tiie window 44 of tiie door 12 in this 
example. 

As seen in Figure 4, another embodiment provides 
a weakened portion 46 along the length of tiie soft flex- 
ible material 32. Upon inflation, tiie air bag 20 pushes 
the soft trim material 32 away from the inner trim panel 
30. tiiereby causing the soft trim material 32 to tear at 
the weakened portion 46. The air bag 20 is then allowed 
to expand fully expand to Its substantially cylindrical 
Inflated position below the window 44 of the door 12. 
The edges of tiie soft trim material 32 are adhered or 
stapled to the inner trim panel 30 and remain attached 
upon inflation of the air bag 20. 

Storage of the air bag 20 in an unfolded or unfuried 
position reduces the deployment time of tiie air bag 20 
when compared to conventional air bags which are 
folded or rolled in a stored position, since the air bag 20 
does not require additional time to unfold and unroll 
upon deployment. Also, by not having to unfold and 
unroll to an inflated position, the air bag 20 can be relia- 
bly oriented upon deployment. 

Claims 

t . A mota vehicle door comprising an Inner trim panel 
(30); a soil trim panel (32) overlying the inner trim 
panel and having a yieldable portion (38^46); a cav- 
ity (29) between the inner trim panel and the soil 
trim panel in an upper portion (22) of the door (12); 
an air bag (20) positioned in the cavity; an inflator 
(24) actuable to inflate the air bag and mounted in a 
lower portion (26) of tiie door; characterised in that 
the air bag (20) inclixjes, when deflated and posi- 
tioned in the cavity (29), first and second side walls 



(34,36) adjacent to and substantially parallel to one 
another such that when deflated the air bag is 
stored in the cavity in a siisstantially non-roiled and 
non-fokJed condition with the first and second side 
5 walls in contact with one another. 

2. A motor vehicle door as claimed in Qalm 1 , wherein 
tiie yieldable portion of tiie soil trim panel (32) com- 
prises an edge (38) which is adhered to tiie inner 
10 trim panel (30) and which is detachable from the 
inner trim panel on inflation of the air bag (20) so as 
to push the soil trim panel away from tiie inner trim 
panel. 

15 3. A motor vehicle door as claimed in Claim 1 , wherein 
the yieldable portion of the soil trim panel (32) com- 
prises an edge (38) which is stapled to tiie inner 
tiim panel (30) and which is detachable from the 
inner trim panel on inflation of the air bag (20) so as 

20 to push the soil trim panel away from the inner trim 
panel. 

4. A motor vehicle door as claimed in Claim 1 , wherein 
tiie yieldable portion of the soil trim panel (32) oom- 

2$ prises a weakened portion (46) which is capable of 
being torn on inflation of the air bag (20). 

5. A motor vehicle door as claimed in any one of 
Claims 1 to 4, further conprising a duct (28) con- 

30 nected to and in communication with the inflator 
(24) and the air bag (20), the duct being positioned 
between the inner trim panel (30) and an inner door 
panel (43) of the door (1 2). 

35 6. A motor vehicle door as claimed in Claim 5, wherein 
the duct is in the form of an air bag (28). 

PatentansprOche 

40 1. Motorfahrzeugtur mit einer inneren WandverWei- 
dung (30); einer weichen Wandverkleldung (32). 
die die innere Wandverkleldung Qberiagert und 
einen nachgiebigen Abschnitt (38. 46) aufweist; 
einem Hohlraum (29) zwischen der inneren Wand- 

45 verkleidung und der weichen Wandverkleldung in 
einem oberen Abschnitt (22) der Tur (12); einem 
Luftsack (20), der in dem Hohlraum positioniert ist; 
einem Aufblasmittel (24), das zum Aufblasen des 
Luftsacks (20) betatigbar ist und In einem unteren 

50 Abschnitt (26) der Tor (1 2) montiert ist; 
dadurch gekennzeichnet 
daB der Luftsack (20), wenn er entieert und in dem 
Hohlraum (29) positioniert 1st, erste und zweite Sei- 
tenwande (34. 36) benachbart und im wesentiichen 

55 parallel zueinander aufweist. so da8 der Luftsack. 
wenn er entieert ist. in dem Hohlraum in einem im 
wesentiichen nicht gerollten und nicht gefalteten 
Zustand gespeichert ist, wobei die ersten und zwei- 
ten Seitenwande sich in Kontakt miteinander befin- 
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den. 

2. Motor^rzaigtQr nach Anspruch 1 . 
dadurch gekennzeichnet, 

daf3 der nachgiebige Abschnitt der weichen Wand- 
verkleidung (32) eine Kante (38) unnfaBt, die an die 
innere Wandverkleidung (30) gehaftet ist und die 
von der inneren WandverWeidung beim Aufblasen 
des Luftsacks (20) abhebbar ist, so da6 die weiche 
Wandverldeidung von der inneren Wandverldei- 
dung weggedrQckt wird. 

3. MotorfahrzeugtOr nach Anspruch 1 . 
dadurch gekennzeichnet. 

daB der nachgiebige Abschnitt der weichen Wand- 
verkleidung (32) eine Kante (38) umfaGt. die an die 
innere Wandverkleidung (30) geheftet ist und die 
von der inneren Wandverkleidung beim Aufblasen 
des l-uftsacks (20) abhebbar ist, so da(3 die weiche 
Wandverkleidung von der inneren Wandverklei- 
dung weggedrQckt wird. 

4. MotorfahrzeugtOr nach Anspruch 1 , 
dadurch gekennzeichnet, 

daB der nachgiebige Abschnitt der weichen Wand- 
verkleidung (32) einen geschwdchten Abschnitt 
(46) umfaBt, der geeignet ist. beim Aulblasen des 
Luftsacks (20) auseinanderzureiBen. 

5. MotorfahrzeugtOr nach einem der AnsprQche 1 bis 
4, 

dadurch gekennzeichnet, 
daB sie ferner eine Leitung (28) aufweist, die mit 
dem Aufblasmittel (24) und dem lojftsack (20) ver- 
bunden ist und in Kommunikation steht, wobei die 
Leitung zwischen der inneren Wandverkleidung 
(30) und einer inneren TOrverkle'dung (43) der TOr 
(12) positioniert ist 

6. MotorfahrzeugtOr nach Anspruch 5. 
dadurch gekennzeichnet, 

daB die Leitung die Form eines Luftsacks (28) auf- 
weist. 

Revendlcations 



positionn^ dans la cavity (29), une premiere et une 
deuxi^me parois (34. 36) adjacent es et sensible- 
ment parall^les Tune k I'autre de fagon k ce que 
lorsqu'il est d^gonf 16. le coussin gonf lable de s^u- 
5 rit6 est stocks dans la cavit§ dans un tot sensible- 
ment non enrou!6 et non pii§. les premise et 
deuxi^me parois ^ant en contact Tune avec I'autre. 

2. Porte de v^hicule k moteur selon la revendication 1 , 
10 dans laquelle la partie pouvant c^er du panneau 

de garniture (32) comprend un bord (38) qui adhere 
au panneau de f inition int^eure (30) et qui peut se 
detacher du panneau de f inition int^ieure lors du 
gonflage du coussin gonflable de s^curit^ (20) de 
IS fagon ^ repousser le panneau de garniture en I'^loi- 
gnant du panneau de finition int^rieure. 

3. Porte de v^hicule k moteur selon la revendication 1 , 
dans laquelle la partie pouvant odder du panneau 

20 de garniture (32) comprend un bord (38) qui est 
agrafe au panneau de finition intdrieure (30) et qui 
peut se detacher du panneau de finition intdrieure 
lors du gonflage du coussin gonflable de s6curit6 
(20) de fagon d repousser le panneau de garniture 

25 tendre en I'Sloignant du panneau de finition intd- 
rieure, 

4. Porte de vdhicule k moteur selon la revendication 1 , 
dans laquelle la partie pouvant c^er du panneau 

30 de garniture (32) comprend une partie affaiblie (46) 
qui peut etre d6chir6e lors du gonflage du coussin 
gonflable de 86curit6 (20). 

5. Porte de vdhicule k moteur selon l*une quelconque 
35 des revendications 1^4, comprenant en outre une 

conduite (8) retire et en communication avec le 
gonfleur (24) et ie coussin gonflable de s6curit6 
(20). la conduite tont positionn§e entre le panneau 
de finition intdrieure et un panneau intdrieur (43) de 
40 iaporte(12). 

6. Porte de vdhicule k moteur selon la revendication 5, 
dans laquelle la conduite a la forme d'un coussin 
gonflable de s6curit6 (28). 

45 



1. Porte de vdhicule k moteur comprenant un pan- 
neau de finition intdrieure (30) ; un panneau de gar- 
niture tendre (32) recouvrant le panneau de finition 
intdrieure et ayant une partie pouvant c6der (38, so 
46) ; une cavit6 (29) dispos6e entre le panneau de 
finition int^rieure et le panneau de garniture dans 
une partie sup^rieure (22) de la porta (12) ; un 
coussin gonflable de s6curit6 (20) positionnd dans 
la cavity ; un gonfleur (24) qui peut §tre actionnd ss 
pour gonfler le coussin gonflable de s6curit6 et qui 
est montd dans une partie infdrieure (26) de la 
porte ; caractdris6 en ce que le coussin gonflable 
de sdcuritd (20) comprend. lorsqu'il est d6gonf 16 et 
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